clinical competence clinical nurse specialist cluster analysis quality of life s u m m a r y Purpose: Clinical competence among nurses is an essential requirement for the provision of safe and effective patient care. This study aims to classify types of professional quality of life experienced by Korean nurses, and examine the relationship between demographic and professional characteristics and clinical competence among nurses experiencing each type. Methods: A total of 335 nurses completed questionnaires assessing professional quality of life, clinical competence, and demographic and professional characteristics. Following identification of the underlying factors of professional quality of life, we classified participants into three clusters. Results: There were significant differences in age, marital status, religion, educational status, and position between clusters. Results also revealed that nurses with high compassion satisfaction and low compassion fatigue (burnout, secondary traumatic stress) tended to have higher clinical competence. Conclusions: This study demonstrated that it is possible to directly examine the relationship between professional quality of life level and clinical competence among nurses. Thus, interventions to increase nurses' compassion satisfaction and relieve compassion fatigue are needed, as professional quality of life may affect clinical competence.
Introduction
Nurses require highly specialized clinical competencies to accurately determine patients' states and predict and cope with problems that may occur during treatment [1] . Clinical competence is defined as "the ability of the registered nurse to integrate and apply the knowledge, skills, judgments and personal attributes required to practice safely and ethically in designated role and setting" [2] . Several issues in recent healthcare environments contribute to the need to assess nurse competence [3] . For instance, previous studies related to nurses' clinical competence have shown that factors associated with nursing performance and competence differ according to the type of department, and that nursing performance and competence increase with age, work experience, and level of education [4e6] . Therefore, most studies of the factors affecting clinical nurses' performance and competence have focused on work-related characteristics (e.g., job stress, job satisfaction, demographic characteristics). In addition, other studies have examined the relationship between nurses' critical thinking skills and self-leadership [1,4e7] .
More recently, attention has been focused on concepts related to quality of work life, which has been found to be closely related to nursing job performance, including clinical performance and competence [8] . Because quality of work life is also related to job performance, professional quality of life (ProQOL) is increasingly viewed as important. Nevertheless, no previous research has addressed the relationship between the clinical competence and ProQOL among nurses.
The term "professional quality of life" refers to the positive and negative emotions that an individual feels about his or her job as a helper. Compassion satisfaction (CS), burnout (BO), and compassion fatigue (CF) (also known as secondary traumatic stress [STS] ) are all elements of ProQOL that can be experienced by workers in service industries that aid persons with afflictions [9, 10] . Nurses, in particular, are professionals highly likely to experience CF, which can negatively affect their mental and physical health as well as job performance [11] . CF can also cause nurses to lose their objectivity and empathy for patients. Specifically, they may be driven to avoidance as a way of escaping the pain that empathy for patients can cause. Consequently, CF and associated avoidance behavior can eventually lower the quality of nurses' clinical performance and competence [12, 13] . However, previous ProQOL studies among Korean nurses have only examined nurses who work in specialty departments (e.g., emergency rooms, intensive care units, oncology wards), rather than examining CF and nursing competencies. Furthermore, CF research has been neglected in favor of studies examining the relationship between job-related factors (e.g., job satisfaction and job stress) and demographic characteristics [13e15]. The results of these studies have been inconsistent, and no empirical studies have examined the relationship between nurses' ProQOL and their clinical performance or competence.
ProQOL is composed of three subfactors (CS, BO, STS), and standardizing each variable as a z score (rather than simply summing the scores), allows for interpretations based on types classified by the combination of individual subfactor scores [10] . However, previous ProQOL studies have analyzed each individual subfactor rather than the types, making it difficult to examine nurses' ProQOL at an integrated level. For this reason, the current research was conducted with the aim of classifying the ProQOL types of Korean nurses through cluster analysis, and then identifying differences in clinical competencies for each type.
Purpose
The purpose of this study was to delineate the relationships between the three variables characterizing ProQOL (CS, BO, STS) among Korean nurses as well as classify types of nursing-related ProQOL. Subsequently, this will assist in the development of interventions to improve nurses' ProQOL, clinical performance, and competence. The specific purposes of this study were to identify the (a) levels of the three factors in ProQOL, (b) ProQOL types for the three factors using cluster analysis, (c) differences between demographic characteristics and ProQOL types, (d) levels of clinical competencies, (e) differences between demographic characteristics and clinical competencies, and (f) differences between ProQOL type and clinical competencies.
Methods

Study design, sample, and data collection
This cross-sectional study examines the relationship between types of ProQOL and clinical performance and competence among clinical nurses. A power analysis conducted using the G*Power 3.1.4 program indicated that a sample of 305 or more participants would be required to have 95% power to detect an effect of size 0.25 (a medium effect size) in an analysis of variance (ANOVA) examining differences among the five groups [16] . We recruited nurses who had worked for more than 1 year in any of the three hospitals affiliated with a university in two provinces in South Korea. Four hundred questionnaires were distributed in the three hospitals from June 20 to June 27, 2014, and 370 copies were returned (response rate: 92.5%). After poorly completed questionnaires (e.g., they were not fully completed) were excluded, data from 335 participants were used in the final analyses. Thus, the sample was an appropriate size.
Instruments
The ProQOL is a 30-item self-report measure developed by Stamm [9, 10] , who provided the researchers with permission for its use in the current study. The Korean translation of version 5 of the ProQOL tool was used in this study. The ProQOL instrument contains three subscales, which cover the three subfactors of ProQOL (i.e., CS, BO, and STS). Each subscale consists of 10 questions, with each item rated on a 5-point Likert scale. A higher score on a subscale signifies a higher degree of the corresponding subfactor. However, the three subscale scores are not simply summed to obtain the overall ProQOL score. Instead, the scores for all of the questions are standardized into z scores, with a mean of 50 and variance of 10. At the time of the instrument's development, the Cronbach's alpha values were .88 for CF, .75 for BO, and .81 for STS. In the present study, the Cronbach's alphas were .88 for CS, .71 for BO, and .77 for STS, respectively.
Park, Park, Kim, and Sung [17] developed the Clinical Competence Instrument used to evaluate Korean nurses' clinical performance and competence. Its validity has been established [18] and it is available for use by members of the Korean Hospital Nurses Association. This instrument has a total of 30 questions divided into four subscales, including 20 questions about competence in providing nursing care, 3 about competence in supporting patients, 2 about competence in communicating with patients and their families, and 5 about attitudes towards nursing care. Each item is rated on a 5-point Likert scale, with higher scores signifying higher clinical performance and competence. At the time of the instrument's development, the Cronbach's alpha for the total score was .93, while it was .92 for the competence in providing nurse care, and .76 for the subfactors (competence in supporting patients, competence in communicating with patients and their families, and attitudes towards nursing care). In the present study, the Cronbach's alpha for the total score was .96, while they were for .96 for competence in providing nursing care, .76 for competence in supporting patients, .81 for competence in communicating with patients and their families, and .76 for attitudes towards nursing care.
Data analysis
The data were analyzed as follows using SPSS 21.0 statistical software (SPSS Inc., Chicago, IL, USA). To identify demographic characteristics associated with the participants' ProQOL, clinical performance, and competence scores, we conducted frequency analysis to generate descriptive statistics. For scores on the CS, BO, and STS subscales, minimum, maximum, and quartile scores as well as means and standard deviations were calculated. As advised in the ProQOL manual [10] , in preparation for cluster analysis, scores on the CS, BO, and STS subscales were standardized to a mean of 50 and a standard deviation of 10. Then, the influences of the three subfactors on the ProQOL score were equalized, and a K-mean cluster analysis was conducted. K-mean clustering aims to partition n observations into k clusters whereby each observation belongs to the cluster with the nearest mean, serving as a prototype of the cluster. In order to identify the demographic factors associated with the observed differences in clinical competence scores between the clusters, a least significant difference (LSD) analysis was conducted using Chi-squared test, ANOVA, and post hoc test.
Ethical considerations
This study received ethical approval (1041078-201405-HR-085-01) from the Institutional Review Board of the Chung-Ang University. The purpose of the study, guarantee of anonymity and confidentiality, the voluntary nature of participation, and freedom to withdraw at any time were explained to all participants, and their written consent was obtained prior to participation. Table 1 shows the mean CS, BO, and STS scores of the 25th, 50th, and 75th percentiles, the raw and standardized scores of the subscales of the ProQOL, and the raw score averages. In terms of overall averages, CS was 32.59 (SD ¼ 4.97), BO was 29.04 (SD ¼ 4.32), and STS was 27.04 (SD ¼ 4.32) ( Table 1) . Table 2 shows the results of the K-mean cluster analysis of the three groups' CS, BO, and STS scores. First, the mean CS score of cluster 1 was 60.02 (SD ¼ 7.48), which was higher than the standardized CS score of the 75th percentile. In contrast, the mean BO and STS scores for cluster 1 were 37.23 (SD ¼ 7.96) and 43.76 (SD ¼ 7.96), respectively, and they were lower than the standardized BO and STS scores of the 25th percentile (45.28 and 43.81, respectively). Only 25.1% of the sample fell into cluster 1, which had high CS levels and low BO and STS levels. Second, the mean STS score of cluster 2 was 59.02 (SD ¼ 6.67), which was higher than the standardized STS score of the 75th percentile (56.03). However, the mean CS and BO scores of cluster 2 fell between the corresponding standardized scores of the 50th and 75th percentiles, at 51.50 (SD ¼ 7.04) and 54.12 (SD ¼ 6.10), respectively. A total of 38.2% of the sample fell into cluster 2, which had moderate CS and BO levels, and high STS levels. Finally, the mean CS score of cluster 3 was 41.55 (SD ¼ 6.38), which was lower than the standardized CS score of the 25th percentile (42.78), while the mean cluster 3 BO score (54.44, SD ¼ 6.50) fell between the standardized BO scores of the 50th and 75th percentiles. Furthermore, the mean STS score of cluster 3 (44.90, SD ¼ 7.04) was close to the standardized STS score of the 25th percentile (43.81). A total of 36.7% of the sample fell into cluster 3, which had low CS and STS levels and moderate to high BO levels. An ANOVA was conducted for the reference variables used in the cluster analysis. The results indicated that the CS scores of the clusters differed significantly, with cluster 1 having the highest CS scores, and cluster 3 the lowest (p < .001). In addition, the BO scores of clusters 2 and 3 were significantly higher than those of cluster 1 (p < .001); the STS scores of cluster 2 were significantly higher than those of clusters 1 and 3 (p < .001) ( Table 2) .
Results
Level of ProQOL
ProQOL type by cluster analysis
Differences in demographic factors by ProQOL type
The demographic factors that significantly differed among the three clusters were identified. In particular, the groups differed significantly by age (c 2 ically, the members of cluster 1 were typically older, more likely to be married and religious, and tended to have higher levels of education and higher positions within their hospitals compared to members of clusters 2 and 3. However, the groups did not differ significantly by gender, type of department, or number of years of nursing experience (Table 3) . 18 .87 (SD ¼ 2.11), respectively. Moreover, these differences between all three clusters were statistically significant (p < .001). Finally, in cluster 1, the subfactors of competence in supporting patients and communicating with patients and the families were 12.29 (SD ¼ 1.68) and 8.42 (SD ¼ 1.11), respectively. These scores were higher than those for cluster 2, which were 11.20 (SD ¼ 1.17) and 7.48 (SD ¼ 1.17), respectively. In turn, cluster 2 scores were higher than those for cluster 3, at 10.80 (SD ¼ 1.60) and 7.28 (SD ¼ 0.99), respectively. These differences were all statistically significant (p < .001).
Levels of clinical competencies
each subfactor on overall clinical competence scores after controlling for demographic characteristics. The overall clinical competence scores differed significantly by age (p < .001), marital status (p < .001), religiousness (p ¼ .001), educational status (p ¼ .001), position (p < .001), and number of years of nursing experience (p < .001). Specifically, results revealed that nurses who were older, married, religious, had higher levels of education, held higher positions, and had more clinical experience had higher clinical competence scores. However, the scores did not differ by gender or type of department.
Differences in clinical competence by ProQOL type
Discussion
In today's rapidly changing healthcare environment, the need for clinical competence among nurses is continually increasing. However, individuals in the nursing profession are highly likely to experience low ProQOL, which can negatively impact their clinical competence. We conducted the present study because of a lack of existing research on the relationship between ProQOL and clinical competence.
In this study, we examined nurses' ProQOL scores using the cutoff scores specified by Stamm [10] , who conducted research on ProQOL among healthcare professionals and other members of helping professions (e.g., social service workers, teachers, fire fighters, and other first responders). When compared to Stamm's [10] findings, Stamm's [10] raw CS, BO, and STS scores were 32, 15 and 7, respectively and 75th percentile standardized CS, BO and STS scores were 42, 25 and 17, respectively; the CS scores in our study were lower; however, our BO and STS scores were higher. Furthermore, Stamm's [10] 25th percentile standardized CS score was higher than that found in the current study, but the 25th percentile standardized BO and STS scores were lower.
As a whole, the ProQOL levels of Korean nurses appear to be lower than those reported in earlier ProQOL studies (e.g., [10] ). These differences may be attributable to cultural differences between Korea and other countries, or to the lower ProQOL of nurses compared to other occupations [13] . However, since none of the studies conducted in other countries used the ProQOL Version 5 with nurses, it is difficult to compare our results. To allow for comparison, future international studies should assess the ProQOL of nurses using the same instrument. That said, a previous study of Korean emergency room nurses using the ProQOL reported CS and BO levels similar to those in our study, but found higher raw 75th percentile standardized STS scores (57.51) [13] . In addition, a study of Korean oncology nurses did not present standardized percentile scores [14] . However, if the mean raw CS, BO, and STS scores found in that study (30.10, 31 .36, and 29.95, respectively) [14] are compared to the current study, our study participants appear to have slightly higher CS scores and lower BO and STS scores. Considering these findings, it appears that Korean nurses generally have relatively low self-perceived ProQOL; however, there are subtle differences in the subfactors that are affected by hospital characteristics.
According to the results of this study's cluster analysis, cluster 1 (high CS, moderate to low BO and STS) had relatively high ProQOL levels, but only a small percentage of nurses (25.1%) fell into this cluster. cluster 1 participant characteristics are that they receive positive reinforcement to work, and are likely good influences on their colleagues and organizations [10] . Therefore, policy efforts at both nursing department and individual nurse levels are necessary to increase the ratio of nurses in cluster 1 within nursing organizations. cluster 2 (moderate CS and BO, high STS) contained 38.2% of the participants. This combination is seemingly the emotionally distressing for nurses [10] . Consequently, it is important that interventions address the high levels of STS among nurses within this group, as it is characterized by a preoccupation with thoughts about the individuals nurses have tried to help, and an inability to separate private life from the helper role [9, 10] . Moreover, Stamm [10] asserted that while STS problems are rare, "many people could develop them" (p. 21). It is believed that levels of STS among Korean nurses tend to be high because the emotional traumas they experience while caring for patients go unmanaged. Therefore, to address this finding, support systems need to be developed for nurses at high risk for STS [19, 20] . Finally, cluster 3 (low CS and STS, moderate to high BO) contained 36.7% of our study participants. cluster 3 participants can be regarded as being at the highest risk when compared to the other groups. The prototype for BO is associated with high workload and poor system function; therefore, nurses may feel as if there is nothing they can do to better the situation [10] . BO is also associated with a decrease in occupational well-being, an increase in turnover, and poor ProQOL. Job demands, exposure to traumatic events, and several organizational variables are determinants of BO. As a result, specific action targets for hospital management should be formulated to prevent BO among nurses [21] .
The demographic factors associated with membership in each cluster were also compared. We found that members of cluster 1 were older and had higher ProQOL levels than did those in clusters 2 and 3, who had relatively low ProQOL levels. Furthermore, nurses who are married, religious, and have higher levels of education tend to have higher positions within their hospitals. Since this is a crosssectional study, we can only hypothesize that more highly educated nurses have higher ProQOL levels because they change jobs less frequently and hold higher positions as a result of job promotions. Nevertheless, factors such as age, marital status, religiousness, level of education, and position are highly correlated with ProQOL level. Although it is not possible to control for these demographic factors [10] , it would be beneficial to identify the individual characteristics associated with low ProQOL levels among nurses. In the present study, nurses' clinical competence scores averaged 3.80 on a 5-point scale. In addition, they had higher competence scores on attitudes towards nursing care than on the other subfactors of clinical competence, and lower scores on competence in providing nursing care than on other subfactors. Notably, our participants' scores were lower than those in previous studies using the Clinical Competence Instrument [17] , which reported high mean scoresdspecifically, 4.10 and 4.18 [1, 4] don competence in providing support to patients and competence in providing nursing care, respectively. These differences from previous studies [1, 4] may be attributable to differences in the participants' characteristics. Specifically, participants in similar studies had higher levels of education and longer periods of work experience, which may have increased nurses' confidence in their clinical competence [22] . Therefore, future longitudinal studies are needed in order to accurately determine the influence of level of education and years of work experience on nurses' clinical competence.
Clinical competence and each of its subfactors are affected by demographic and professional characteristics such as age, marital status, religiousness, level of educational, position within one's hospital, and length of work experience. Similar results were found in previous studies [1,3e5,7,23,24] . These results might signify that Note. LSD ¼ least significant difference.
as age and years of work experience increase, so do skill, efficiency, and expertise. This increase in clinical competence could be the result of continuing education, a growing capacity to overcome stress, family support, or religious practices. In this study, we identified differences in clinical competence by cluster. cluster 1 demonstrated higher clinical competence scores in all areas compared to clusters 2 and 3. In addition, the results of this study showed that technical factors such as competence in providing nursing care (demonstrated when nurses provide care in clinical situations) and competence in supporting patients (e.g., creating an environment that supports provision of nursing care, monitoring the state of equipment, having facilities and tools required for performing nursing care, and creating a therapeutic environment) increased ProQOL. Moreover, nurses with high Pro-QOL levels tend to perform effectively when communicating with patients and their families (maintaining harmonious relationships with patients, their caregivers, and other concerned persons) and have positive attitudes towards nursing, including the general attitude, working attitude, and patient response attitudes that professional nurses require. Since previous studies have only addressed the relationship between characteristics such as job stress and job satisfactions and clinical competence among nurses [25, 26] , direct comparisons are not possible. Therefore, the implications of this study are important, as it is the first to examine the relationship between nurses' ProQOL and their clinical competence.
Although causal inferences cannot be made based on the results of this cross-sectional study, our findings indicate that managers at clinical sites must prepare realistic plans for increasing nurses' CS and reducing their CF because ProQOL levels may influence their clinical performance and competence. In particular, raising awareness of the risk of BO and STS can help prevent the onset of symptoms of these phenomena [27] . Notwithstanding, nurses belonging to cluster 1 show characteristics similar to Stamm's [10] interpretation in that they have positive attitudes in general and in communication with their colleagues, as well as in their provision of direct patient care. Additionally, nurses in cluster 2 require additional skill improvement training, even after receiving treatment and intervention for resolving high-level STS [10] . Therefore, we suggest that current management interventions be examined, and new systems be developed to support nurses. Moreover, because different types of traumatic events in the hospital environment require different types of interventions, the prevention and management of STS among different department nurses must be addressed using a variety of approaches [28e30] . Lastly, in cluster 3, participants' total clinical competencies were the lowest. Consequently, organizations with many nurses with BO should seriously consider their organizational system and use nurses' capital to identify system pitfalls and ways to better support nurses in accomplishing their goals and work [10] .
The limitations of this study are as follows. First, since this crosssectional study sampled participants from only three university hospitals in South Korea, causal inferences about the relationship between ProQOL and clinical competence cannot be drawn. Second, because the study was based on self-report measures, nurses' clinical competence was likely underestimated or overestimated. Therefore, we suggest future studies measure clinical competence more objectively. Finally, as noted above, longitudinal research is needed to clarify the nature of the relationship between ProQOL and clinical competence among nurses.
Conclusion
Clinical competence among nurses is an essential requirement for the provision of safe and effective patient care. This study demonstrated that it is possible to directly examine the relationship between ProQOL level and clinical competence among nurses. The study also revealed that there are different types of ProQOL that are associated with different subfactors of nurses' clinical competence. Overall, raising nurses' ProQOL levels can help improve their clinical competence. Consequently, programs to increase nurses' CS levels and relieve their CF need to be designed and implemented. In addition, the variables discussed in this study can be employed in designing education programs within nursing programs and creating policies that can help improve nurses' clinical competence.
